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A FATAL CASE OF RAT-BITE FEVER DUE TO
STREPTOBACILLUS MONILIFORMIS*
FRANCIS G. BLAKE, DOROTHY M. HORSTMANN, AND
HILDEGARDE ARNOLD
In 1916 Blake' reported the first recorded fatal case of rat-bite
fevershowntobedue toStreptobacillusmoniliformis. The organism
isolated from the blood of this case was at that time called Strepto-
thrix muris ratti after Schottmuller7 who had given this name in
1914 to a similar organism recovered repeatedly from the blood of a
case of rat-bite fever. It has subsequently been identified with
Streptobacillus moniliformis, described in 1925 by Levaditi, Nico-
lau, and Poincloux3 from a spontaneous human infection without
rat bite, and with Haverhillia multiformis recovered by Parker and
Hudson4 from cases of Haverhill fever (Erythema arthriticum ep-
demzicm), described by Place, Sutton, and Willner' in 1926 and
further by Place and Sutton' in 1934. The former name, Strepto-
bacillus moniliformis, is now generally accepted, although Brown
and Nunemaker2 in a recent comprehensive review of rat-bite fever
are inclined to accept the name Actinomzyces muris as suggested by
Topley and Wilson.9
Relativelylittle is known concerning the pathological anatomy of
infections caused by Streptobocillus moniliformis, since a fatal out-
come is very unusual and has been recorded only twice" ' in cases
following rat bite, not at all in Haverhill fever,5 and only once8 in
an apparently spontaneous infection without history of rat bite
caused by a pleomorphic streptobacillus.
In Blake's' case of rat-bite fever, a woman of 67 who died on
the sixteenth day of the disease, the principal findings at autopsy
were acute ulcerative endocarditis with infarcts of spleen and kid-
ney, subacute myocarditis, and subacute interstitial hepatitis and
nephritis. The myocardium showed focal necrosis and disappear-
ance of muscle fibers with interstitial infiltration by mononuclear
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cells, plasma cells, and polymorphonuclear leukocytes. Similar
focal cellular infiltrations were present in the liver and kidneys.
The other fatal infection following a rat bite, reported by Tunni-
cliff and Mayer,10 was in a colored infant, aged 13 days, who died
28 days after being bitten on the face by a rat. Autopsy showed
only pallor of the viscera, a little bronchopneumonia, and hemor-
rhage in the suprarenals. Sections of the heart, spleen, and kidneys
showed no changes. The liver showed some hyperemia.
A fatal case of subacute bacterial endocarditis caused by a pleo-
morphic streptobacillus was reported by Stuart-Harris etal.8in 1935.
The organism was considered by the authors to resemble, but not
to be identical with, Streptobacillus moniliformis. The postmortem
findings were briefly stated, without further detail, to be typical of
subacute bacterial endocarditis.
In addition to the foregoing three cases, Brown and Nunemaker2
refer briefly to two other unreported fatal cases of streptobacillus
infection. One of these, autopsied by Dr. Ruben Z. Schultz of Bos-
ton, had endocarditis, the other, a patient of Dr. L. A. M. Krause
of Baltimore, had a myocardial abscess.
In view of the scarcity of fatal cases of rat-bite fever due to
Streptobacillus moniliformis, the following case is reported.
Case Report
L. H. (N. H. H. Unit No. 85,695). A white woman, aged 73, was
admitted to the Medical Service of the New Haven Hospital on January 1,
1944, with an acute febrile illness of two weeks' duration.
Present Illness. On December 17, 1943, the patient was bitten by a
rat on the right thumb while endeavoring to take the rat away from her
pet cat. Two days later, December 19, she suffered from general malaise.
The laceration of the thumb was not healed. On December 20 she was
feverish, the thumb was draining a little thin exudate. Her physician
prescribed sulfadiazine, 1.0 gm., q. 4 h. On December 21 her temperature
rose to 1050 F., her knees and ankles became painful and she was somewhat
drowsy and disoriented. Moist rales were noted over the bases of the
lungs and albuminuria appeared. On December 26 the wound of the
thumb was incised and a small amount of pus was evacuated. On Decem-
ber 28 a purplish-red macular rash developed over her face, arms, abdomen,
and legs. Sulfadiazine was discontinued and acetylsalicylic acid and codeine
were given. On December 30 sulfadiazine therapy was resumed. During
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this period fever continued, ranging between 990 and 1050 F. She became
progressively weaker and was hospitalized on the 14th day of her disease.
Family ntnd Past History. Irrelevant.
Physical Examination. The patient was an elderly, somewhat obese
woman, acutely and severely ill, moderately disoriented, dyspneic, slightly
cyanotic, and evidently suffering from rather severe pain on motion of the
legs and right elbow. Her right thumb was swollen and discolored and
showed a crusted incision, from which no pus could be expressed. Tempera-
ture 1040 F.; pulse rate 100; respiratory rate 50. Blood pressure: systolic
150, diastolic 90.
A purplish to brownish-red macular and maculopapular rash was present
over the face, trunk, and extremities.
The eyes, ears, nose, and throat were negative; lips dry, mouth edentu-
lous, tongue coated. The neck was readily flexed, thyroid not felt. No
palpably enlarged superficial lymph nodes were found.
The chest was resonant except for slight dullness at the right base pos-
teriorly. Scattered rhonchi were present. Breath sounds were vesicular.
Medium moist rales were heard at both bases.
The heart action was regular, apex beat not felt, no enlargement to
percussion, sounds clear, no murmurs. The abdomen was distended and
tympanitic; liver and spleen were not felt; there were no tenderness, masses,
or spasm. There was marked tenderness of the muscles of the arms and
legs. The knees were slightly swollen and tender but not red.
Reflexes were normal.
Laboratory Examinations. Blood: hemoglobin 12.5 gm.; red blood
corpuscles 3,660,000/cmm.; white blood corpuscles 21,350/cmm.; neutro-
phils 85 per cent (non-segmented forms 35 per cent); lymphocytes 6 per
cent; large mononuclears 9 per cent; sulfadiazine 7.5 mg. per cent.
Urine: yellow, cloudy, acid, sp. gr. 1.025, albumin 2+, sugar 0;
sediment: occasional white blood corpuscles and many granular casts.
Blood cultures: January 2 and 3, Streptobacillus moniliformis in pure
culture was recovered in beef heart infusion broth.
Course of IlUness. The patient became progressively and rapidly worse
and died at 11:30 P. M. January 3.
Clinical Diagnosis: Rat-bite fever due to Streptobacilus moniliformis;
bronchopneumonia.
Autopsy Protocol. Autopsy was performed 15 hours postmortem. The
body was that of a well-built, obese female, height 168 cm., weight 84 kg.
There was a pale purplish macular rash over the face. The right thumb
was swollen and showed a healing, linear, operative incision. The abdomen
was protuberant. The pleural cavities showed dense, fibrous apical adhesions,
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no free fluid. The pericardial sac contained 15 cc. of clear, straw-colored
fluid, the pericardial surfaces were smooth and glistening. The peritoneal
surfaces were smooth and glistening. There was no free fluid in the peri-
toneal cavity. Fibrous adhesions were present between the gall-bladder
and the transverse colon. The heart weighed 450 gm. The epicardium
was smooth and glistening. The coronary arteries were somewhat tor-
tuous and showed a number of subintimal atheromatous plaques but no
obstruction. The musculature was flabby and pale brown but showed no
scarring. The endocardium appeared intact and there were no valvular
lesions except orange-yellow atheromatous plaques in the leaflets of the
mitral valve. There were no mural thrombi.
The right lung weighed 800 gm., the left 650 gm. The visceral pleura
was smooth and glistening. The upper and right middle lobes were pale
greyish-pink and crepitant. The lower lobes were heavy, dark purplish-red
in color and noncrepitant. On section the latter showed numerous elevated
areas of consolidation. The bronchi had a dusky red mucosa and in places
contained purulent material. The branches of the pulmonary artery were
unobstructed. The hilar lymph nodes were anthracotic and of normal size.
The spleen weighed 250 gm., was very flabby, and the pulp, on section,
was easily scraped off. The Malpighian bodies were prominent.
The liver weighed 1650 gm., its capsule was thin and transluscent, it
was flabby and friable, the cut surface was pale yellowish-grey.
There was a moderate degree of arteriosclerosis of the aorta and larger
arteries.
Other organs were not remarkable.
Histological examination of the different organs revealed the important
findings to be restricted to the heart (Figs. 1 and 2). The interstitial
tissue shows an extensive cellular infiltration of a focal nature. The cellular
infiltrates consist chiefly of small round cells and plasma cells. Only a small
number of polymorphonuclear leukocytes are present. In places, the inflam-
matory elements are seen to invade vessel walls. The muscle fibers, in the
regions most strikingly infiltrated, are the seat of a variety of changes, from
cloudy swelling to actual necrosis with loss of striations. The endocardium
is not appreciably altered.
A section of the lesion of the right thumb shows the following histological
picture: The site of injury is covered by a thin atrophic epithelium. The
subcutis is densely infiltrated with lymphocytes and plasma cells. There are
a few giant cells of the foreign body type and some proliferation of fibroblasts
(Fig. 3).
In addition there is cloudy swelling of kidneys and liver. The latter
showed also an extensive degree of fatty infiltration.
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dnatomical Diagnosis. Healing wound of right thumb; focal myocardi-
tis; focal pneumonia; fibrous pleural and peritoneal adhesions.
In order to determine whether there might be a concomitant in-
fection with Spirillum mims a right axillary lymph node was mace-
rated and injected intraperitoneally in 2 guinea-pigs and 4 white
mice, 0.5 cc. of heart blood were injected intraperitoneally in
1 guinea-pig, 0.2 to 0.3 cc. intraperitoneally in 3 white mice. All of
the animals remained well, dark-field examinations up to the 30th
day failed to reveal Spitrillum minus. The mice, sacrificed after 5
weeks and the guinea-pigs after 2 months, showed no pathological
lesions.
Summary
A fatal case of rat-bite fever due to Streptobacillus moniliforrms
is reported. Sulfadiazine exerted no favorable effect on the course
of the disease. The principal visceral lesion at autopsy was focal
myocarditis similar to that previously described by Blake.' Spiril-
lumminuswasnotrecovered by inoculation ofguinea-pigs and white
mice with the heart blood of the axillary lymph node obtained at
autopsy.
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Fir. 1. Section of left ventricle showing cellular infiltration of interstitium and infiltration of
vessel wall. X 125. H. & E. stain.
Fir.. 2. High power photograph of myocardium of left ventricle showing the nature of the
exujdate, chiefly lymiiphocytes and plasma cells and disintegration of muscle fibres. X 600.
H. & E. stain...
Fia. 3. Lesion of thumb showing granulation tissue and infiltration of
l nmphocytes and plasma cells in subeutits. X 165. H. & E. stain.